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Effect of the rate of air suction ¢ on. the” process data obtained in 

sintering lead sulfide concentrates. Izv.AN Kazakh.SSR Ser.gor. 
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(Lead--Metallurgy) (Sintering) 
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Effect of charge column height on the process data obtaned in lead 

sulfide concentrates. Izv.AN Kazakh, SSR Ser.zor.dela, met.stroi.t 
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AUTHORS: Vladimirov, V.P. and Ponomarev, V.D. 
— 
TITLE; Heat Content and Smelting Temperatures of Slags of the 
Si0.,-Fe0-Ca0 System (Teplosoderzhaniye i temperatury 
platleniya shlakov sistemy Si0,-Fe0-Ca0) 


PERIODICAL: Vestnik Akademii nauk Kazakhskoy SSR, 1959, Ur 2, 
pp 100 ~ 106 (USSR) 


ABSTRACT: This is a report on an experiment carried out to 
establish the smelting conditions and the heat content 
of slags of the triple system Si0,-Fe0-CaO. The 
slags of non~ferrous metallurgy € mostly lime and 
iron containing silicates. Generally, the total 
cutput of the system Si0,-Fe0-Ca0 represents 80 - 
90% of the weight of the naterials to be smelted. 

It is obvious, therefore, that the qualities of this 
system determine to a considerable degree the slag 
qualities of non-ferrous metallurgy. In order to 
prepare slags of the system SiO -~Fe0-Ca0, the authors 

Card 1/4 used the following materials: a synthetically pre- 
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feat Content and Smelting Temperatures of Slags of the 3105-Fe0-220 
System 


pared Silicate containing 66.6% FeC, 67 Fe 


Q,, 1.6% 
Fe 4, and 26.16% Si0,, a purified rock crystal 
(99°§5% $i0.,) and chémically pure calcium oxide. 
These materfals mixed at an established ratio were 
molten in a Tammann furnace at a temperature of 
1,300° C. Roasting of the Slags at a temperature 
of 950° permitted elimination of the cooling require- 
ments, made on the degree of crystallization of the 
materials. It was possible to avoid thereby dropping 
the heat content magnitudes. The Special method 
used in this case made it passible to characterize 
the process under its quantitative and qualitative 
aspects. The heat content or the slags was determined 
within a temperature interval of 200 - 1,250". The 
roasting of the slags and the experiments were carried 
out in an argon atmosphere. Altogether, 40 synthetic 
slags were examined. The results of the investigation 
were the following: 1) The output of SiQ.,.-Fe0-Cao 
slags smelted at temperatures up to 1250°°C varies 
within the limits: Si0,- 30-60%, FeO 15-60%, CaO 
Card 2/4 8~30%; 2) the heat cofitent of the slags below the 
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Heat Content and Smelting Temperatures of Slags of the 5i0,~. e0-Cad 
System 


temperature of their first melting phase obeys the 
law of additivity; 3) the heat content of the molten 
slags changes at a temperature of 1,250° C from 
340 to 400 cal/g, depending on their chemical com- 
position; calcium oxide has the greatest influence 
on increased heat content; 4) the initial and final 
temperatures of the smelting process have been estab- 
lished; isotherms connecting the full melting points 
of the slag components have been plotted on a tri- 
angular graph; 5) the possibility of using the 
heat current method for a simultaneous determination 
of the heat content, the initial and final smelting 
temperatures and also the melting heat of the sub- 
stances, shows its advantage over other methods; 
6) the obtained graphs (heat content and viscosity) 
permit singling out a section of the triangle, where 
the slags have a comparatively low melting temper- 
ature (1,000 - 1,150~) and a respectively low heat 
Card 3/4 content (340-340 cal/g); the output of these slags 
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System 


varies within the following limits: Si0., ~ 35-53%, 
FeO — 30-55%, Cad - 97-25%; 7) the resuits obtained 
with regard to the fusibility and heat content of 
slags of the triple system permit selection of the 
most suitable slag composition under production con- 
ditions. In the article the following scientists 
are mentioned: Kh.K. Avetisyan, Professor I.M. Ra- 
falovich, B.P. Selivanov. There are 6 graphs and 

5 Soviet references. 
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SOV /137-58-7- 14079 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr7, p 14 (USSR) 
AUTHORS: Polyvyannyy, I.R., Viladimirov, V.P. 


TITLE: A Study of the Rate“of Oxidation of Lead Sulfide Concentrates 
(Izucheniye skorosti okisleniya sul'fidnykh svintsovykh kontsen- 
tratov) 


PERIODICAL: Izv. AN KazSSR. Ser. gorn. dela, metallurgii, str-va i 
stroymaterialov, 1957, Nr 4 (15), pp 109-124, 


ABSTRACT: “The object of the investigation is to study the overall oxida- 
z tion rate (OR) of Pb-sulfide concentrates, and also the OR of 

individual sulfides in these concentrates in accordance with the 
temperature, duration, and chemical and mineralogical composi- 
tion of the concentrates. When the concentrates are roasted 
under conditions of gradually rising temperature, SO2 is found 
to appear at 295-310°C, depending on the content of the readily 
inflammable Fe and Cu sulfides. The OR-versus-temperature 
curves reveal three maxima corresponding to fully defined 
periods of sulfide oxidation. As the temperature is increased 
(to 550-900°C), the maximum OR rises sharply during the 

Card 1/2 first 15 min. Thus, the time OR of concentrates presents a 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860220001-1" 


"APPROVED FOR RELEASE: 03/14/2001 


SES Urbans Noth ia Nan set ‘: iy 
SESS stig ee SEER REA Rusasree! z 


CIA-RDP86-00513R001860220001-1 


50s ON a Ue eens euro — — es 


Bek FE 


SOV /137-58-7- 14079 
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maximum at 550°, yet at 700° it becomes considerably higher and begins to 
vary on a descending curve. At $50°700° the degree of oxidation is deter: 
mined mainly by the-OR_ of Fe and Cu sulfides. The degree of desulfuriza~ 
tion in 15 min at these temperatures 1s, depending upon the composition of 
the concentrate, 52-7290. The effect of individual sulfides is felt at these 
same temperatures. At 700°C, partial fusion and sintering of the concen” 
trates begins. At 850, 900, and 1000° the total OR is determined by the 
conditions of diffusion. As-temperature rises from 850 to 1000° it increases, 
the concentrates with the higher galena and pyrite contents having higher OR 
maximums than those with higher Zn contents. Simultaneously there is an 
increase in resistance to diffusion, and this results in lower rate values and 
a a decrease in the overall time OR. - The OR is affected by the influence of the 
chemical and mineralogical composition of the concentrates. Thus, at low 
temperatures, the gangue rock acts as a Catalyst, while at high temperatures 
it inhibits OR. An investigation of the phase transformations shows that Pb 
and Zn oxides are the fundamental forms in the products of roasting of the 
concentrates. Rise in temperature carries with it a rise in the amount of 
Pb and Zn oxides; the higher the temperature, the higher the quantity of 
bound oxides. 1- Lead suifides--Oxidation 2. Lead sulfides--femperature factors 
1. Lead sulfides--Sintering 
Card 2/2 A. Sh. 
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Effect of particle sfzeasi charge preparation techniques on the 

process data obtained in sintering lead sulfide concentrates. Izv. 

AN Kazakh. SSR,Ser.gor.dela, met., stroi.i stroimat.no.9:70=79 '56. 
(Lead~-Metallurgy) (Sintering) (MLBA 10:2) 
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SOV/137-58-9~- 18439 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 36(USSR) 


AUTHORS: Polyvyannyy, I. R., Solov'yeva, V.D., Viadimirov, V.P. 
pone ee ne 
TITLE: Investigation of the Rate of Interaction of Sulfides of Lead and 
Zinc with Silicates and Ferrites of Lead and Silicate of Iron 
(Issledovaniye skorosti vzaimodeystviya sul'fidov svintsa i 
tskinka s silikatami i ferritami svintsa i silikatom zheleza) 


PERIODICAL: Izv. AN KazSSR, Ser. gorn. dela, metallurgii, str-vai 
stroymaterialov, 1957, Nr 5 (16), pp 86-103 


ABSTRACT: The reactions of PbS and ZnS with PbO’ SiO7, 2PbO"SiO>, 
PbO’ Fe203, and FeO" SiO2 were investigated in the 600 - 1200°C 
temperature range in a current of N5. It is demonstrated that 
with an increase in temperature to 150° the reactions are 


speeded up. The curves of the rate of these reactions have a 

clearly expressed maximum. The interaction of PbS and ZnS 

with the monosilicate proceeds more completely and the rate 

of the summary reaction is higher than that with the bisilicate. 

An increase in temperature to 1200° reduces the rate of the 

reaction owing to a considerable volatilization of sulfides and 
Card 1/2 a partial sintering of the material. In the case of the 
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Investigation of the Rate of Interaction of Sulfides (cont. ) 


interaction of Pb silicates with PbS, the main products of the reaction are Pb, 
SiO., and SO,. The interaction of Pb silicates and ZnS proceeds according 

to the reaction of double decomposition (exchange reaction) with the formation 
of Zn silicates and PbS. The rate of the interaction of PbS with Pb ferrite is 
higher than with its silicates. At 1000° the reaction is 99% complete in 60 min. 
The reaction of ZnS with PbO’ Fe203 at the maximum temperature is only 30 /o 
complete. The rate of reaction of PbS with fayalite is very low. In one hour at 
1200° the reaction is only 8.4% complete. There is practically no reaction 
between ZnS with FeO'SiOz. The low rates of the reactions indicated point 

to the fact that they have no decisive value in a sintering roasting. 


G. F. 


1. Lead sulfide--~Chemical reactions 2. Zinc sulfide--Chemical reactions 
3. Iron silicates~~Chemical reactions 4, Lead silicates--Chemical reactions 
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In the interval (0,1) the aifferential equation 


1) y" - p(x)y =~ f(x) 
with the poundary conditions 


(2) (0) - g,y(0) = y'(1) + Hag\) =< (0<H,, Hy +00 ) 


4s considered. The functions p(x) and f(x) are supposed to be integrable on 
(0,1), and almost everywhere on (0,1) p(x) 2 Py 9° js assumed. If L and ¢ 


denote the functional spaces of the integrable and continuous functions, 
respectively, on (0,1), then the required function y(x) (yec, y'eOs ‘yt 1) 


_ 2) equation (1) is to be valid almost everywhere OF (0,1) 

: y(x); y'(x) is to satisfy the boundary conditions (2)- 

By decomposition of the aifferential operator of second order jnto the product 
of two differential operators of first order (1) is transformed into the 
equivalent system 


2 y'(x) is to be absolutely continuous on (0,1), 
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q' + g(x) = f(x), 


(3) 

yt ~ e(x)y = - 04) ; 
where g(x) is the solution of the Riccati equation 6' + 6 = p(x). The ab- 
solutely continuous solutions of (3) which satisfy the conditions g(0) = Hy,» 


a(0) = 0, y(1) = a(1)/e(1) + Ho evidently give the solution of the starting 


problem: . : 
a(x) = { #02") cxn(- | e(t)at) ax", 
fo) P x! F “i 
y(x)=* yi exp(- { (eee) + Jaen exp(- | g(t)dt) dx’. 


x x x 
Now these integral re resentations are employed in order to obtain an approxi- 
f (15 lution of (1) the solution 


mative solution o . Thereby as approximative 80 


of the equation 
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(2) is understood. Here it is denoted 
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piecewise constant, hence solutions in the intervals (x, _49%4) are to be 


found. 
‘3y means of several lemmas on numerous rather com licated estimations the 


author then proves the uniform convergence of Y(x), Y¥'(x) to y(x); y'(x) if 
max h, tends to 0. Y"(x) converges to y"(x) in the mean. Furthermore the 


stability of the solution against accidental errors is proved. This follows 
from the fact that g(x) is positive on (0,1). The exactness of the, propos 
method is demonstrated by two examples. E.g. for the equation y"- =o"-yY=T >» 
y(2)=sy(3)a0 the author obtains y(2,2)=0,03254 and Y(2,2)=0,03257. - 
However, according to the given estimation the error is less than 0,0125. 
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pelong @°&- the phenomena of the transmission of radiation energy 
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AUTHOR: Viadimirov Voce. 
- ib 


TITLE: On Approximative Calculation of Wiener Integrals 


ticheskikh nauk, 1960, Vol. 15, No- Ay 


PERIODICAL: ‘Uspekhi matema 
pp. 129 - 135 


TEXT; The author considers the Wiener integral 


(1) I= J F(x)dx > 


where C is the space of ¢ 
An approximating formula for th 


_ the ‘form 
[e,2] 

(14) { ray a A, Ply) ’ 
k=>00 


ht) are chosen so that in th 


ctions x(t) defined on (0,1), x(0)=0. 
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e numer 


where i and x e following cases (14) changes 
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(4) P(x) = XK, ae ( x(t4) ee x(ty)de ty by 5) 


yet! 


funct ons of bound ad variat 5 tiona 8 


2 
2 i t,)a O(tyst.) » 
(12) F(x) = |x | ) x(t,)x( a) t5ts 47°92 
where 6 is of bounded yariation and 
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(13) xt? \ x2(t)at 


It is stated that these claims are satisfied if 
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iS Se x 2 
(28) ’ ft) a X(t), Ko= 152,00. 


ome 2 
wR (04-4)* + 16 


2 
a1) ® (24-1)? 


1 
kei °(2K-1)* + 16 


(8) %,(t) = {z sin (j - 4) Rt, A, = 1-8 


Theorem s: Let the functional F(x) given on C be continuous, i.e. from 
ll x, 7%, [> 0 there follows F(x,) > F(x))- Let exist a positive mo- 


notonely increasing function H(n) so that 


(37) [R(x)| < a(x?) , xec 
and 
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for a certain 3> « Then it holds 
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The author menti N 
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are 7 references : 3 Soviet, 3 American and 1 Swedish 
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16.5600 nereayer 134/002/027/041XX 


AUTHOR: Vladimirov,.V..8, . 


TITLE: Construction of Holomorphism Hulls for a Special Kind 
of Region 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 2, 


pp. 251-254 


TEXT: Let R"+' be the real space of the points x =(x, ’ XyyeeesX, ) = oh 


aaa noe +i Rk” a the space of the 


Boe aas Sx = $, Xs e: “Fe 5%5 j’ xo ow xe 3°, (x | - (x? ’ 
Ix| = x + 2 ‘enki that [* and r are the cone of light to come 


(x, > (xl : and the gone cone of light (x, < -~\x|)3 T= Pro 


A smooth curve is called time-like, if its tangent vector belongs 
to [ . A smooth surface is called space-like, if its normal belongs 
to [ . The linear continuous functicrals over the space S of Schwartz 
are called generalized functions. sssume that S* is the space of 
the generalized functions, which is conjugate to S. The generalized 
functions F*(p) and F’(p) are called delayed or leading if their 
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Fourier transforms F +(x) and F “(x) vanish ougside of co gnd ia 
‘respectively; f(p) is called commutator, if f(z) = 0 for x°< 0. 

A holomorphic function F( 5 in T* (or T) is said to belong to 
the class N* (or N’), if 1.) for arbitrary qé[~ ie -"), €> 0, 
t+ 2 oe > O and a certain real 1 only depending on F it holds: 


ee + ita) | < e(q,é, t,) e Et, + |p| yt ; ins“ there exists 
the boundary value F(p, #3 05- D) o P(p, - i0, B)) of the 


function F(p + iq) for q > 0, qg€ on. Po). bet N= WA DW . 
The function F(&) of the class N* ie N) is called analytic 
continuation of F(p, + ee Y Dp) (or F(p. - i 0, Pp). Assum? that G is 
an open set in R"* @ the sonplex neighborhood of G with the 
property that, if a eohece of radius ) belongs fo G, the correspon- 
ding complex sphere of radius 0. is belongs to @: 


Theorem i: In order that a function F( € ) holomorphic in T Ue of 
the class N exists, it is necessary and sufficient that its 
boundary values F(p, + i0, p) and F(p, - i0, bp): 
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1.) are delayed and leading functions respectiviely, and 2.) coincide 
in G. 


The domain T u@ in theorem 1 is not the holomorphy domain; F is 
holomorphic in the holomorphy hull €(TUG). The domain , where 
F(p, + 10, 5) coincide, is the real section of a certain holomorphy 
domain. 


Theorem 2: If the commutator f(p) vanishes in a domain G, then it 
also vanishes in the smallest convex hull B, (a) of the domain G 
with respect to the time-like curves. 


Theorem 3: Every function F(€ ) of the class N which is holomorphis 
in fT VG, where G is an arbitrary domain, is holomorphic in the 
domain H(T WG) which consists exactly of those points § for which 


every complex hyperboloid (Ft - u)* = 8 (u, 8 real parameters), 
going through § , possesses at least one common interior point 
with G. 
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The author thanks N. N. Bogolyubov. 


There are 14 references: 6 Soviet, 3 French, 4 American and 1 
Italian. 
ASSOCIATION: Matematicheskiy institut imeni V. A. Steklova Akademii 


nauk SSSR (Mathematical Institute imeni V. A. 
Steklov of the Academy of Sciences USSR) 


PRESENTED: May 3, 1960, by N. N. Bogolyubov, Academician 
SUBMITTED: April 27, 1960 
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AUTHOR: Viadimirov, V.5S- 


——————————— oe 
TITLE: Properties of Holomorphism Regions 48 Applied to the Study of 
Solutions of Differential nquations \O 


PERIODICAL: Dokiady Akademii nauk SSSR, 1960, Yol.134,No.3, pp-511-513- 


TEXT: The euthor uses the notations of his preceding paper (Ref.1). 
Every linear continuous functional over the space S of Schwartz is called 
a generalized function. In s* the author considers the equation 


(1) u(p)¥£y(p) = fle), £ ES £56 OG) 


where ; 
nN Ww 
(2) f(x) = 0, f(x) } 0 5 5 ~ m4 
2. x2 x2 oe a aes a 
for x xo 78 <0. Putting f (Pp) P( 35, ? 8D; poses Bp ) d(p); 


then there follows that among the equations (1) there exist linear 
aifferential equations with constant coefficients 


(3) or 
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Properties of Holomorphism Regions &8 Applied to the Study of Solutions 
of Differential Equations , 


if P(-ix, , is) f 0 for x7<0. From (Ref.1) there follows that every ra 


solution of (1) which belongs to s* can be represented in the form 
(7) up) = dim [F*(p tte, P) -F(p,-t Gop] » 
£~>+0 


where F*( S) are two functions of the classes nt which are holomorphic 


in T. If ulp) vanishes in G then F*(S) = F( 5) is a function of the 


glass N holomorphic in H(TUG). 
Theorem 1: Every solution of (1) belonging to 3% which vanishes in 4n 
arbitrary domain G can be represented as 


(8) _ u(p) = F(p,+i0, P )-F(p,-40, P)- 
Consequently this solution vanishes in the greater domain B(G) = Re,H(T ug) 


which consists of those points Pp for which every hyperboloid (p'-u)°=3, 
sZO, through p, with G has at least one common inner point. 
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Properties of Holomorphism Regions as Applied to the Study of Solutions 


of Differential Equations 


Prom the theorem there follows the correctness of ihe conjecture of 
Nirenberg (Ref.8) and the fact that for differential equations (3) 


the Cauchy initial values on surfaces of 
be prescribed arbitrarily. 


Specially similar type cannot 


There are 10 references: 3 Soviet, 3 French, 1 German, 2 American and Xv 


1 Swedish. 
ASSOCIATION: Matematicheskiy institut im. 


V.A.Steklova Akademii nauk SSSR 


(Mathematical Institute im. V.A.Steklov of the Academy of 
Sciences of the USSR) 


PRESENTED: May 6, 1960, by N.N.Bogolyubov, Academician 


SUBMITTED: May 5, 1960 
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3/020/60/135/005/614/043 
Al H00 (7033, 1420, 1570) BOIS/BOGT 
AUTHOR: Viadimirov, V. S. 
_ Rr SapeeD Ie 
TITLE: Bouniary Conditions in the Method of Spherical Harmonic 


PERIODICAL: Deklady Akademii nauk SSSR, 1960, Vol. 135, No. 5, 
ppe 1091-1094 


TEXT: As is known, the method of spherical harmonic for the approximate 
solution of tne kinetic equation 


(s,qcerady) + Ys x O(P,m,)¥(s'>P)ds? + F(s, P)s My = (s,s') (1) consists 


in writing an approximate solution as a sum of a finite number of 
spherical eee 


(ee V4 
Dal LE, wae TET Ha (PP (OE, Ee (rey Ce?) (2) 


Here. the erie are 05 (P) S Wig lye Xo» x3) are unknown, PL, (3) 


a P,, (054) are linearly independent spherical functions of k-th order. 
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To determine Wee a system of linear differential equations with partial 


derivatives is obtained which approximately holds for (1). Besides this 
system, approximate boundary conditions must exist which are close to the 
exact boundary conditions at the boundary between two media and at the 
vacuum boundary. The approximate boundary conditions at the boundary betwem 
two media may be clearly determined. They lead to the result that near 
these boundaries Vig are steady. Difficulties arise in deriving the 


approximate boundary conditions: at a boundary to the vacuum. These dif- 
ficulties are dealt with in the present paper. The author assumes that 
the range G in which particle transportation takes place is enclosed by a 
piecewise smooth surface |’. The exact boundary conditions which express 
the absence of particles impinging from outside then have the following 
form: Y(s,P) = 0, if Pél, and (s, n)<0 (3), where n denotes the 
vector of the external normal in point P at the boundary [*?. An approximate 
solution of the homogeneous system (1) + (3) is determined in the form of 
the sum (2), where n is assumed to be 2m + 1. The boundary conditions are 
discussed for the diffusion approximation (m = 1), the problems of plane 
and spherical symmetry, and for an infinite cylinder. There are 8 
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PHASE I BOOK EXPLOITATION sov/5591 
Viadimirov, V. S. 
facitenpeee Ad et ke 


Matematicheskiye zadachi odnoskorostnoy teorii perenosa chastits (Mathematical 
Problems in the One-Velocity Particle Transport Theory) Moscow, Izd-vo 
AN SSSR, 1961. 157 p. (Series: Akademiya nauk SSSR, Matematicheskiy 
institut. Trudy, t. 61) 43,000 copies printed, 


Sponsoring Agency: Akademiya nauk SSSR. 

Resp. .Ed.: I. G. Petrovekly, Academician; Deputy Resp. Ed.: S. M. Nikol’skiy, 
Professor; Ed, of Publishing House: L. KJ Nikelayeva; Tech, Eds: T. A. 
Prusakova and 0. N. Gus'kova, 


PURFCSE: This book is intended for physicists and other professional workers 
concerned with nuclear reactors, geophysics, and astrophysics. 


COVERAGE: The author discusses the new class of mathematico-physical equations, 
viz., the kinetic or transport equations that describe the process of tranzeport 
or diffusion of neutrons in matter, especially in relation to calculations -f 
nuclear reactors, A discussion of the process taking place in a reactur is 
included. A mathematical theory, based on the above-menticned equatisnse, 1s 
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Mathematical Probiems (Cont.) sov/5591 
developed which purportedly helps to explain certain known facts, substantiate 
different appresxdimate methods, and establish some new principles which enable 
the effective solution of the discussed problems, Except fir the chapter «n 
"Investigation of Equations for Spherical-Harmonics Methods” y the principal 
results contained in this book were published in the author’s earlier works 
(listed in Bblicgraphy). He thanks N. NM. Bogolyubsv, G. I. Marchuk, and 
Ye. 5. Kuznetsov. There are 92 references: 56 Soviet (2 translations Vo 
32 English, 3 French, and 1 German, 
TABLE OF CONTENTS: 
1. Introduction 
Designations and Principal Assumptions 
Formation of the Problem 
Properties of Operators L and 8 


Demonstrdtion of the Complete Continuity of Operator 178 
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i6 6500 5/558/61/000/567/503/058 
D299/D301 
AUTHOR: Vladimirov, V.S. 
VITLEs On verietional metnods for the approximate solution ; 
of the transport equation 


SOURCE: Akadeniya nauk SSSR. Vychislitel'nyy tsentr. Vychis~ 
litel'naya matematixa, no. 7, 1961, 95 - 114 


e 
onyT: Stationary transoort-processes of particles are described by 
linear integrg-differential -quetions of tyne 


1 “ a 1 ; Dnt 

aD (x, grad %) + V= iF n(z) O(P, By) Wi(s', iis + B(s, P), 
(1) 

If the region wv, in which the transport takes place is finite end 


= (s, 3‘). 
convex, and its boundary T - a piecewise-linear surface, then iq. 
(1) is joined by the following boundary conditions: 


Y(s, P) = 0 if (s, np)< 0, Per (2) | 
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where Np denotes the unit vector of tne outer normal at the 2D 


re) 

Pof 7, and the unknown function ¥ (s, P) characterizes the den- 
sity of particles, moving from P in the direction s. Fas. (1) and 
(2) are called problem (1)-(2), whieh can be solved by approximate 
netnods only. The autnor considers approximate methods which are 
ceased on the variational principle, set forth py him in 2 earlicr 
works. This principle makes it possible to relate the boundery con- 
ditions to the method of spherical harmonics, found empirically by 
R.E. Marshak (Ref. 3: Note on the Snherical Harmonic Method as #pp- 
lied to the Miln Problem for a Sphere. Phys. Rev., 11, 1947, 443- 
446); the variational principle is also used to vrove the converzen- 
ce of the Bubnov-Galerkin method. Problem (1)-(2) is written in 
operator form 


Ls AS Y+ F; (8) 
the corresponding homogeneous equation is 
LY= assy (9) 
The problem is reformulated: Find a function Wof D, vhnich satis- J 
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fies Eq. (&) almost everywnere in {2% G; for Ba. (9), the probien 
consists in finding the eigenvalues ~, for which qe (9) has ron- 
triviel solutions in D. The properties of the solutions of the posed 
problem are considered. The variational principles are set forth. 
In order to solve (Iq. 8), it is sufficient to solve the self-con- 
jugated equation 

Lu = 7.5u + F (19) 


by the variational principles. Te Wilbert space Bo, which is a clo- 
sure of Do, is consi¢ered. The solution u of Ea. (35) minimizes tne 
functional 

G(u) = [w]2 - %(u, Su)- 2(u, F) (25) 
in Po. Two particular cases are discussed: The problem witan spneri- 
cal symmetry, and that with cylindrical symmetry. Purtner, the dizt- 
fusion approximation ig considered. By means or the erie sone 


principle, the differential (diffusion) equation is derived: 
ov (P) 
A ee ee” 1 
pee ee ee n(p) W.(P) + ge | Fle, Plas, 
3a(P c— Ox; & P Ox, fo) fe) 45 = “ant 
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and the boundary condition 
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yhich the sought-for function % 


tne tunctions u of fo, which do 


+ ¥(P) pep = 


has to satisty. For 
cessary that WW (P) should minimize the functional G(u), 
not depend on S$). 
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(50) 


this it is ne- 
(among 211 
Condition (50 


expresses the absence of particle infiow 1nto the region G througn 


the boundary 
siole to remove the 


the spnericel-hurmonic 
Lem with plane-parallel symmetry « 


is proved of the Bubnov-Galerkin method, 
A<Ays the Bubnov-Galerkin method reduces 


with 
Pinelly, two examples are considered, 
re are 2 tables and 46 references: 10 
bloc. The 4 most recent references to 
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r. By means of the varia 
arbitrariness in selecting 
tion within the framework of the diffusion approximation. 
method is set forth, as applied to the vroD— 
In the following, 


tional principle it was pcs- 
the poundary condi- 
Purvher, 


the convergence 
as applied to xq. (19); 

+9 the Ritz metnoc. 
illustrating the method. The- 
Soviet-bloc and 6 non-Soviet— 
the Englisn-lenguege publica-— 
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tions read as follows: W.T. Reid, Symmetrisable Completely Continu- 
ous Linear Transformetions in Hilbert Space. Duke Math. dJ., 18, 
1951, 41-56; J. Lehener, and G.H. Wing. On the Spectrum of an Unsym- 
metric Overator Arising in the Transport Theory of Neutrons. Comm- 
un's Pure and Appl. Math., 8, 1955, 217-234; B. Devison. Neutron 
®ransport Theory. Oxford, 1957; ii.C. Wang and Be Guth. On the theo- 
ry of multiple scattering, particularly of charged particles. Pays. 
Reve, 84, 1951, 1002-1711. 
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